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1
TRANSMISSION CASE

This application is a continuation of application Ser.
No. 07/423,111, filed Oct. 19, 1989, now abandoned. 5

BACKGROUND OF THE INVENTION

The present invention relates to transmissions of
motor vehicles, and more specifically to transmission
cases of automatic transaxles. 10

FIGS. 3 and 4 show a conventional automatic trans-
axle (4HP14Q type transaxle by ZF company). This
transaxle includes a torque converter housing a, a trans-
mission case b, a side cover ¢, a torque converter d, and
a differential e. The transmission has one multiple disc 15
clutch near the side cover c within the transmission case
b. This clutch has a piston f and an oil chamber g for
applying pressure on the piston f. A bolt h is one of
fasteners which structurally connect the side cover c to
the transmission case b. The transmission case b 1s 20
formed with an internally threaded hole i for receiving
the bolt h.

FIG. 4 shows a casting defect j, such as a shrinkage
cavity, hole or crack, or a blowhole, which is formed in
the transmission case b during the process of casting 25
metal into the transmission case b. In this transmission
case b, the oil chamber g is very close to the threaded
hole i. Therefore, the defect j is easily made open in the
surfaces by a subsequent machining process for forming
the threaded hole i and the inside surface of the o1l 30
chamber g, and the oil chamber g is easily connected
with the hole i by the defect j. As a result, the oil pres-
sure leaks from the oil chamber g through the defect }j,
and the clutch becomes unable to function properly.

The threaded hole i of this example is a blind hole 35
which is closed at one end, so that trimming is required
in the process for forming the threaded hole 1.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to 40
provide a structure of a transmission which is not easily
affected by casting defects.

According to the present invention, a structure of a
transmission comprises a transmission case including a
wall portion defining a fluid chamber, a flange portion 45
which is formed with a threaded hole having first and
second ends which are both open, and a hollow portion
such as a groove formed between the a wall portion and
the flange portion.

In this structure, the wall portion bounding the fluid 50
chamber such as an oil pressure chamber of a friction
element of the transmission is separated from the flange
portion having the threaded hole by the hollow portion.
Therefore, it is unlikely that the fluid chamber will be
connected with the threaded hole by a casting defect. 55
Furthermore, the threaded hole passes completely
through the flange portion of the transmission case, so
that the machining process a for forming the threaded
hole becomes much easier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial sectional view of an automatic
transaxle according to one embodiment of the present
invention. |

FIG. 2 is an enlarged section view of a portion of the 65
transaxle shown in FIG. 1.

FIG. 3 a schematic sectional view of a convention
automatic transaxle.

2

FIG. 4 is a sectional view of a portion of the conven-
tional transaxle shown in FIG. 3.

DETAILED DESCRIPTION OF THE
INVENTION

FIGS. 1 and 2 show one embodiment of the present
invention. A transmission of this embodiment is incor-
porated in an automatic transaxie.

The automatic transaxle shown in FIG. 1 includes a
torque converter housing 1, a transmission case 2, a side
cover 3, a torque converter 4, a transmission input shaft
5§, transmission output shaft 6, a counter shaft 7, and a
friction device 8 operated by a fluid pressure. In this
embodiment, the friction device 8 is a multiple disc
clutch, and is used as a holding device or brake. The
multiple disc brake 8 has a piston 9 and an o1l chamber
10 for the piston 9. Similar transaxles are shown in a
U.S. Pat. No. 4,823,637 (especially in FIG. 1), and many
other documents. The explanation relating to FIG. 1, of
the above-mentioned U.S. Patent is herein incorporated
by reference. In the transaxle of this embodiment, the
transmission gear train is disposed between the torque
converter 4 and the side cover 3.

As shown in FIG. 2, the transmission case 2 of this
embodiment has a side wall portion 2a, a bottom wall
portion 2b and an outward flange portion 2¢. A U-
shaped groove S is formed by the portions 2a, 2b and 2c¢.
The bottom portion 2b forms the bottom of the groove
S, and the side wall portion 2a and the outward flange
portion 2¢ form side walls of the groove S. The wall

- thickness of the side wall portion 2a is approximately

uniform. The side wall portion 2a defines the oil cham-
ber 10 of the multiple disc brake 8. The oil chamber 10
is formed between the side wall portion 2a of the trans-
mission case 2 and the clutch piston 9. The bottom
portion 2a extends from the side wall portion 2a toward
the side cover 3 substantially along the axis of the gear
train and the torque converter. The groove S is formed
by casting, and the portions 24, 2b and 2c are integral
parts of a casting. A casting surface in the groove S is
left in the final product.

The flange portion 2¢ of the transmission case 2 1S
formed with at least one internally threaded hole 11.
The threaded hole 11 passes completely through the
flange portion 2¢ from one side to the other, and both
ends of the hole 11 are open. One end of the hole 11
opens in the groove S. The side cover 3 is fastened to
the transmission case 2 by at least one bolt 13 which 1s
tightened into the threaded hole 11. A packing 12 is
interposed between the flange portion 2¢ and the side
cover 3. A washer 14 is interposed between a head of
the bolt 13 and the side cover 3.

In the transmission case of this embodiment, the

- groove S is formed between the wall 24 bounding the
oil pressure chamber 10 of the multiple disc brake 8, and

the portion 2¢ having the threaded hole 11 for receiving
the bolt 13 for fastening the side cover 3, so as to sepa-
rate the oil chamber 10 and the threaded hole 11. There-
fore, the oil chamber 10 is isolated from the hole 11 even
if a hollow defect, such as a cavity or a blow hole,
formed in the casting is exposed by machining of the
threaded hole 11 and the interior surfaces of the oil
chamber 10. The transmission case 2 of this embodiment

is immune against oil pressure leakage of the oil cham-
ber 10.

The threaded hole 11 of this embodiment is not blind,
but it is open at both ends. Therefore, the design of the
transmission case of this embodiment makes it easier to
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form an internal screw thread in the hole 11, and elimi-
nates the necessity of trimming or deburring.

What is claimed is:

1. A structure of a transmission, comprising;

a transmission case enclosing a transmission gear train
arranged around an axis, said transmission case
comprising a wall portion defining a fluid chamber,
a flange portion which is formed with a threaded
hole having first and second ends which are both
open, and a groove formed between said wall por-
tion and said flange portion, said wall portion hav-
ing an inside surface which is finished by machin-
ing, and which forms an interior surface of an oil
pressure chamber of a fluid-operated friction de-
vice of the transmission, said groove being formed
in an outside surface of the transmission case and

5

10

15

the flange portion being in the form of an outward

flange;

said transmission case further comprising a bottom
portion forming a bottom of said groove, said wall
portion and said flange portion extending from said
bottom portion so that side walls of said groove are
formed by said wall portion and said flange por-
tion, said wall portion, said flange portion and said
bottom portion of said transmission case all being
integral parts of a single casting and a wall surface
within said groove being in ascast condition;

said threaded hole extending from said first end to
said second end substantially in paralle] to the axis
of said gear train with one end of the threaded hole
being open in said groove; and

wherein said bottom portion extends axially from said
wall portion to said flange portion, and separates
said wall portion and said flange portion from each
other along said axis of said gear train.

2. A structure according to claim 1, further comprnis-

ing a torque converter. .

3. A structure according to claim 2 wherein said gear
train is disposed between said torque converter and said
side cover.

4. A structure of a transmission, comprising;

a transmission case enclosing a transmission gear train
arranged around an axis, said transmission case
comprising a wall portion defining a fluid chamber,
a flange portion which is formed with a threaded
hole having first and second ends which are both
open, and a groove formed between said wall por-
tion and said flange portion, said wall portion hav-
ing an inside surface which is finished by machin-
ing, and which forms an interior surface of an oil

pressure chamber of a fluid-operated friction de-

vice of the transmission, said groove being formed
in an outside surface of the transmission case and
the flange portion being in the form of an outward
flange: |

said transmission case further comprising & bottom
portion forming a bottom of said groove, said wall
portion and said flange portion extending from said
bottom portion so that side walls of said groove are
formed by said wall portion and said flange por-
tion, said wall portion, said flange portion and said
bottom portion of said transmission case all being
integral parts of a single casting and a wall surface
within said groove being in ascast condition;

said threaded hole extending from said first end to
said second end substantially in parallel to the axis
of said gear train with one end of the threaded hole
being open in said groove; and

20
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4

wherein said side cover closes an opening of said
transmission case, and comprises a solid wall which
intersects said axis of said gear train. |
K. A structure according to claim 4 wherein said gear
train comprises an output shaft which is rotatable about
said axis of said gear train and which terminates at a first
end, and said structure further comprises a counter shaft
which extends in paralle! to said axis of said gear train

and which terminates at a first end, said first end of said

output shaft of aid gear train being drivingly connected

by gearing with said first end of said counter shaft, said

side cover confronting both of said first ends of said
output shaft and said counter shaft.

6. A structure according to claim § wherein said gear
train and said counter shaft are confined in an enclosed
interior space bounded by said side cover and said trans-
mission case.

7. A structure of a transmission, comprising:

a transmission case enclosing a transmission gear train
arranged around an axis, said transmission case
comprising a wall portion defining a fluid chamber,
a flange portion which is formed with a threaded
hole having first and second ends which are both
open, and a bottom portion which extends axially
from said wall portion to said flange portion sub-
stantially in parallel to said axis of said gear train,
which separates said wall portion and said flange
portion from each other along said axis of said gear
train, and which forms a bottom of a groove
formed between said wall portion and said flange
portion, said wall portion and said flange portion
extending radially outwardly from said bottom
portion so that side walls of said groove are formed
by said wall portion and said flange portion, said
wall portion, said flange portion and said bottom
portion of said transmission case all being integral
parts of a single casting.

8. A structure according to claim 7 wherein said
threaded hole extends from said first end to said second
end substantially in parallel to said axis of said gear
train, and one end of said threaded hole is open into said
groove.

9. A structure according to claim 8 further compris-
ing a side cover fastened to said transmission case by a
bolt tightened into said threaded hole.

10. A structure of a transmission, comprising;

a transmission case enclosing a transmission gear train
arranged around an axis, said transmission case
comprising a wall portion defining a fluid chamber,
a flange portion which is formed with a threaded
hole having first and second ends which are both
open, and a groove formed between said wall por-
tion and said flange portion, said transmission case
further comprising a bottom portion forming a
bottom of said groove, said wall portion and said
flange portion extending from said bottom portion
so that side walls of said groove are formed by said
wall portion and said flange portion;

said wall portion, said flange portion and said bottom
portion of said transmission case all being integral
parts of a single casting;

said threaded hole extending from said first end to
said second end substantially in parallel to said axis
of said gear train, with one end of said threaded
hole being open into said groove; and

wherein said groove is a U-shaped groove having a
U-shaped cross sectional profile, said bottom por-
tion extending axially from said wall portion to said
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flange portion, and said wall portion and said
flange portion extending radially outwardly from
said bottom portion.

11. A structure according to claim 10 wherein said
bottom portion extends axially from said wall portion to
said flange portion, and separates said wall portion and
said flange portion from each other along said axis of
said gear train. |

12. A structure according to claim 10 wherein said
groove is formed in an outside surface of said transmis-
sion case, and said flange portion is in a form of an
outward flange.

13. A structure according to claim 12 wherein said
wall portion has an inside surface which is finished by
machining, and which forms an interior surface of an oil
pressure chamber of a fluid-operated friction device of
the transmission.

14. A structure according to claim 13 wherein a wall
surface within said groove is in an as-cast condition.

>

10

15

15. A structure according to claim 10, further com- 20

prising a side cover fastened to said transmission case by
a bolt tightened into said threaded hole.

~16. A structure according to claim 1§ wherein said
structure further comprises a torque converter which is

coaxial with said gear train, said side cover and said 25

torque converter are spaced from each other along said
axis and confront each other, and said gear train 1s dis-

30
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posed axially between said side cover and said torque
converter.

17. A structure according to claim 16 wherein said
transmission gear train is a component part of an auto-
matic transaxie.

18. A structure according to claim 10 further com-
prising a side cover for closing an opening of said trans-
mission case, said side cover being fastened to said
transmission case by a bolt tightened into said threaded
hole, said side cover comprising a solid wall which
intersects said axis of sad gear train.

19. A structure according to claim 18 wherein said
gear train comprises an output shaft which is rotatable
about said axis of said gear train and which terminates at
a first end, and said structure further comprises a
counter shaft which extends in parallel to said axis of
said gear train and which terminates at a first end, said
first end of said output shaft of said gear train being
drivingly connected by gearing with said first end of
said counter shaft, said side cover confronting both of
said first ends of said output shaft and said counter shaft.

20. A structure according to claim 19 wherein said
gear train and said counter shaft are confined in an
enclosed interior space bounded by said side cover and

said transmission case.
| * % % & *
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